Optimal conditions for in vivo induction of dopaminergic neurons from embryonic stem cells through stromal cell-derived inducing activity.
A method of inducing dopamine (DA) neurons from mouse embryonic stem (ES) cells by stromal cell-derived inducing activity (SDIA) was previously reported. When transplanted, SDIA-induced DA neurons integrate into the mouse striatum and remain positive for tyrosine hydroxylase (TH) expression. In the present study, to optimize the transplantation efficiency, we treated mouse ES cells with SDIA for various numbers of days (8-14 days). SDIA-treated ES cell colonies were isolated by papain treatment and then grafted into the 6-hydroxydopamine (6-OHDA)-lesioned mouse striatum. The ratio of the number of surviving TH-positive cells to the total number of grafted cells was highest when ES cells were treated with SDIA for 12 days before transplantation. This ratio revealed that grafting cell colonies was more efficient for obtaining TH-positive cells in vivo than grafting cell suspensions. When we grafted a cell suspension of 2 x 10(5), 2 x 10(4), or 2 x 10(3) cells into the 6-OHDA-lesioned mouse striatum, we observed only a few surviving TH-positive cells. In conclusion, inducing DA neurons from mouse ES cells by SDIA for 12 days and grafting cell colonies into mouse striatum was the most effective method for the survival of TH-positive neurons in vivo.